Diphenylene iodonium stimulates glucose uptake in skeletal muscle cells through mitochondrial complex I inhibition and activation of AMP-activated protein kinase.
NADPH oxidase inhibitors such as diphenylene iodonium (DPI) and apocynin lower whole body and blood glucose levels and improve diabetes when administered to rodents. Skeletal muscle has an important role in managing glucose homeostasis and we have used L6 cells, C(2)C(12) cells and primary muscle cells as model systems to investigate whether these drugs regulate glucose uptake in skeletal muscle cells. The data presented in this study show that apocynin does not affect glucose uptake in skeletal muscle cells in culture. Tat gp91ds, a chimeric peptide that inhibits NADPH oxidase activity, also failed to affect glucose uptake and we found no significant evidence of NADPH oxidase (subunits tested were Nox4, p22phox, gp91phox and p47phox mRNA) in skeletal muscle cells in culture. However, DPI increases basal and insulin-stimulated glucose uptake in L6 cells, C(2)C(12) cells and primary muscle cells. Detailed studies on L6 cells demonstrate that the increase of glucose uptake is via a mechanism independent of phosphoinositide-3 kinase (PI3K)/Akt but dependent on AMP-activated protein kinase (AMPK). We postulate that DPI through inhibition of mitochondrial complex 1 and decreases in oxygen consumption, leading to decreases of ATP and activation of AMPK, stimulates glucose uptake in skeletal muscle cells.